summARY A two day old neonate presented with cyanosis. The echocardiogram was misinterpreted as showing transposition of the great arteries. Cardiac catheterisation was performed the next day and showed anomalous origin of the right pulmonary artery from the aorta. Surgical correction at the age of 4 days was successful. At the age of nine months the patient was symptom free with "normal" cardiac anatomy. This patient is the youngest case to have successful correction of this anomaly. The initial misinterpretation of the echocardiogram could have had serious consequences if balloon atrial septostomy had been attempted.
Anomalous origin of the right pulmonary artery from the aorta is a rare congenital heart lesion; only about 60 cases have been reported.1 I 3 The value of cross sectional echocardiography in identifying communications between the ascending aorta and pulmonary trunk or individual pulmonary arteries has recently been described. 4'6 We describe the youngest successfully treated patient and a difficulty that we had with echocardiographic diagnosis.
Case report
A two day old term male infant was referred with cyanosis and because of poor feeding. He was the second child of a 24 year old epileptic woman who had taken sodium vilproate and carbamazepine throughout the pregnancy. He weighed the left ventricle was considered to be the pulmonary artery while in the short axis view the vessel in the normal position of the pulmonary artery did not bifurcate ( Fig. 1) and was interpreted as being the aorta. Transposition of the great arteries was therefore diagnosed. The arterial oxygen tension was 4-6 kPa. He was started on oral prostaglandin E2 at a dose of 62-5 sg hourly. Cardiac catheterisation was performed at the age of 3 days and showed that the right pulmonary artery arose from the aorta, which itself arose normally from the left ventricle. The left pulmonary artery continued from the main pulmonary artery which arose normally from the right ventricle. There was a ductus arteriosus. The right ventricular and main pulmonary arterial pressures were higher than the systemic pressure. Prostaglandin E2 was discontinued after cardiac catheterisation. Increasing heart failure developed despite fluid restriction, digoxin, and frusemide. Surgical correction was therefore undertaken at the age of four days.
The chest was opened via a median stemotomy, and the baby was cooled on bypass to an oesophageal temperature of 15'C and a nasopharygeal temperature of 15-6'C. Under total circulatory arrest, the aorta was cross clamped distal to the origin of the right pulmonary artery. The ductus arteriosus was ligated. The right pulmonary artery was detached from the posterior wall of the ascending aorta and the aorta was repaired with interrupted sutures. A window was made in the right wall of the main pul- atrium. monary artery and the right pulmonary artery was anastomosed to it with interrupted sutures. Circulatory arrest lasted 40 minutes.
After operation he was found to have an absent left kidney and an obstructed right ureter, and nephroureteric surgery was performed. The echocardiogram showed the anastomosis of the right pulmonary artery to the main pulmonary artery (Fig.  2) . He was discharged home at the age of seven weeks. Outpatient reviews when he was 11 weeks and 9 months old showed that he was thriving and had no important heart murmurs.
Discussion
Surgical correction of anomalous origin of the right pulmonary artery from the aorta has been reported in several patients.7 This was achieved by a synthetic conduit to link the right and main pulmonary arteries,2 8or by direct anastomosis6 9 10 as in our patient. To date the youngest in whom correction was successful are the two three week old infants reported by King et a16 and Cumming et al. " Our patient was four days old at operation. The fact that the right pulmonary artery originated from the posterior aspect of the ascending aorta enabled the surgeon to achieve a direct anastomosis of the right pulmonary artery to the main pulmonary artery without the use of a graft; this was an advantage in a baby who weighed only kg.
Most patients with this anomaly present with signs of congestive heart failure at the age of three to 100 Sibley, Roberts, Silove four weeks. Our patient presented with cyanosis and heart failure when he was 36 hours old. Cyanosis was probably due to right to left shunting through the patent foramen ovale. The use of prostaglandin E2, which probably increased the left to right ductal flow, together with the renal abnormalities may have contributed to his early heart failure.
The origin of the right pulmonary artery from the aorta was noted retrospectively on cross sectional echocardiography in the neonate reported by Duncan et al. 4 The prospective echocardiographic diagnosis in a three week old infant was reported by King et al who confirmed this diagnosis by cardiac catheterisation.6 In the case which was diagnosed prospectively by Smallhorn et al the anomalous vessel arose more superiorly than in our case and was readily recognised in a suprasternal cut.5 When we reviewed our initial echocardiogram for which we had used multiple views we saw that the appearances were not typical of transposition of the great arteries. The right pulmonary artery arose from the aorta at a less acute angle than is normally seen when a main pulmonary artery bifurcates. Unlike the case reported by Smallhorn et al,' suprasternal views in our case did not show the right pulmonary artery arising from the aorta and were therefore unhelpful. In some centres echocardiographic diagnosis of transposition of the great arteries is followed by balloon atrial septostomy under echocardiographic control.12 In this case the diagnostic error could have had serious consequences and it is important to be aware of this pitfall. 
